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MS 中，元素含量是通过相对灵敏系数（RSC）和 Mn 的含量计算得到，元素的
相对含量与元素的相对原子质量及其质谱峰的强度有关；对于 ICP-MS 和 XRF，









































































Presently, most of methods used to analyze geological samples are related to 
solution sampling system. Consequently, geological sample must be dissolved before 
analyzed. It’s well-known that the process of sample dissolution is time-consuming 
and labor-intensive and it brings contamination to the sample. For the sake of an 
effective and convenient way to analyze geological samples, we apply the home-made 
laser ablation and ionization time-of-flight mass spectrometer (LAI-TOF-MS) to the 
field of direct analysis of geological samples. Solid sample only needs to be cleaned 
or to be pressed in to pallet if it is powder. Parameters of LAI-TOF-MS were 
optimized and the tentative methods used to determine elemental concentration and 
relative elemental concentration of samples were also discussed. In LAI-TOF-MS, 
elemental concentration was calculated by RSCs (Relative Sensitivity Coefficient) 
and the concentration of Mn, while relative elemental concentration was related to the 
mass of the measured element and its intensity in the spectrum. In ICP-MS and XRF, 
relative elemental concentration was the ratio of concentration of measured elements 
to that of Mn. Analytical processes and results of LAI-TOFMS, ICP-MS and XRF 
were compared. 
This dissertation consists of five chapters. In the first chapter, the significance 
and conventional methods of geological sample analysis are described. Principles and 
research status of laser ablation are also investigated. The purpose, meaning and 
major content of this thesis are presented in this chapter. 
In Chapter Two, the structure and principle of laser ablation and ionization 
time-of-flight mass spectrometer and its application in direct analysis of geological 
samples are discussed. The development of laser ablation and ionization time-of-flight 
mass spectrometry is mentioned. The main body of this chapter is the application of 
laser ablation and ionization time-of-flight mass spectrometer to direct analysis of 
geological samples. The influences of laser power density, pressure of the ion source 
chamber, modes of the sampling system are studied. At the end, tentative methods 















samples are discussed. 
The third chapter is about the experiments on ICP-MS and XRF. It refers to the 
development and fundamental principles of ICP-MS and XRF, and preparation of 
samples. After confirming the accuracy and precision of ICP-MS and XRF, standard 
reference samples GBW07123, GBW07124, GBW07125 and natural samples, such as 
petrified wood, garnet, beryl, tourmaline, are analyzed both by ICP-MS and XRF. 
In Chapter Four, comparisons of LAI-TOF-MS, ICP-MS and XRF are presented. 
The comparisons are related to the analytical results of geological samples, the 
preparation of samples and the analytical processes.  
Conclusion and problems existed in the LAI-TOF-MS are subjected in Chapter 
Five, and prospects are advised at the end of this chapter. 
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子吸收光谱法(atomic absorption spectrometry, AAS)，电感耦合等离子体发射光谱
法(inductively coupled plasma atomic emission spectroscopy, ICP-AES)[2]，X 射线荧
光光谱法(X-ray fluorescence, XRF)，电子探针微分析法(electron probe micro- 
analysis, EPMA)，中子活化分析法(neutron activation analysis, NAA)，电感耦合等






分光光度法的定量原理是 Lambert-Beer 定律： 
A bc= ε               （式 1-1） 
A 为吸光度； 
ε为吸光系数，单位是 L / (g·cm)； 
b 为比色池厚度，单位是 cm； 





































































原子吸收光谱法灵敏度高，对于火焰原子吸收，其灵敏度在 10-6 g 以上，少



















































10-15 g/g 的仪器检出限。 
3．极宽的线性动态范围：线性动态范围可达 108~109，即有些 ICP-MS 可在
一份溶液中实现 ppt 至数百 ppm 含量元素的同时测定。 
4．样品的引入和更换方便，且便于与其它进样或在线分离技术联用，如液
相色谱、气相色谱、毛细管电泳、超声雾化、流动注射、激光剥蚀系统等。 
5．分析精密度高：四级杆 ICP-MS 的短期精密度 RSD 为 1%~2%，长期精








测定地质样品中的 Br、I、Se 和 As[23]，该研究小组还采用碳酸钠和氧化锌混合
熔剂半熔法分解土壤等地质样品、用水提取待测元素并用强酸型阳离子交换树脂
分离 Na、Zn 等大量金属阳离子，研究了用 ICP-MS 法同时测定水提取液中的 Br、
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